The pepper has a relatively large share in the general structure of the vegetable production in Bulgaria. The objective of this research was to investigate the influence of biofertiliser Emosan (HemoZym NK, Hemozym Bio N 5 ) in combination with biofertilisers Lumbrical and Boneprot, as well as the influence of certain agrometeorological conditions on the phenological growth of pepper cv. 'Sofiiska Kapiya'. This experiment was carried out in 2009 -2011 on the experimental fields of the Agroecological Centre at the Agricultural University Plovdiv (Bulgaria). The pepper was grown using existing technology for mid-early field production, according to the principles of organic agriculture. The agroclimatic characteristics were taken on the basis of data of twenty-four-hour performance of meteorological factors. In the three years of the experiment the temperature conditions during the period of active vegetation of the pepper (June -July -August) were above the average, which was in conjunction with the global trends. The application of biofertiliser Emosan, in combination with basic fertilization with biofertilisers Boneprot and Lumbrical and under the impact of suitable agrometeorological conditions, had a positive impact on the pepper plants. Pepper plants showed earlier entry into the main phenophases under field conditions of organic farming.
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Introduction
The agroclimatic resources of Bulgaria are determined by its geographic location, the relief and the influence of nearby sea-basins i.e. the Mediterranean Sea and the Black Sea. With respect to the climate, Plovdiv is a part of the Transitional continental climatic subregion of Bulgaria to the European continental climatic region and a climatic region of East -Middle Bulgaria (Ahmed, 2004) . Plovdiv was more resistance to the sum of precipitation and more sensitive to the sum of temperature (Popova, et al., 2010) .
The pepper has a relatively large share in the general structure of the vegetable production in Bulgaria (Sourlekov and Rankov, 1977) . The pepper in Bulgaria is the second most significant vegetable culture from an economic point of view. Pepper production uses mostly local varieties registered by Bulgarian selection scientists (Cholakov and Todorov, 1989; Cholakov, et al., 1996) . Todorov, et al. (1985) specify that over 98% of the area under pepper in Bulgaria is occupied by Bulgarian varieties, thus proving the contribution of the Bulgarian genetic selection.
There are recommendations to use the Bulgarian varieties for organic production (Antonova, et al., 2012) as most adapted to local agroecological conditions. Cholakov and Todorov (2007) point out that the ph nological responses of most of the pepper varieties grown in Bulgaria are not been sufficiently investigated.
Plants, like other biological systems, do respond to the changes occurring in their micro and macro climatic regimes. In order to determine the optimum environmental parameters for enhanced crop productivity, there is a need to determine different response of crop cultivars to fluctuating climate conditions (Todorova, et al., 2009) . The pepper has high requirements towards the growth factors i.e. temperature, light, humidity, soil, nutritional substances and the preceding crop (Veselinov, et al., 1984) .
Under Bulgarian climatic conditions the pepper is an annual plant (Kartalov, et al., 1990) .
The research (Vlahova, et al.,2014) has proven the biofertiliser application as an effective measure in organic agriculture, as well as a reliable reserve of nutritional substances for the soil. The survey results by Shopov (2014) show that the composition of the seedling mixture and the composition components included in it and being of an organic or organo-mineral origin have a positive influence on the occurrence of the main phenophases and the length of the main sub-periods of the development of tomato plants. Boteva and Georgieva (2013) have found that the use of seeds treated with the biofertiliser Baikal has been characterized with the shortening of the phenophases for the pepper of the variety of Kurtovska Kapiya 1619.
Objectives
The objective of this research was to investigate the influence of biofertiliser Emosan (HemoZym NK, Hemozym Bio N 5 ) in combination with biofertilisers Lumbrical and Boneprot, as well as the influence of certain agrometeorological conditions on the phenological growth of pepper cv. 'Sofiiska Kapiya'.
Materials and Methods
This experiment was carried out in 2009-2011 in a polyethylene greenhouse and on the experimental fields situated on the territory of a certified organic farm of the Agroecological Centre at the Agricultural University of Plovdiv, Bulgaria.
Vegetable tested
The pepper is a tropic plant and optimum temperature for pepper growth is 18-25 º (Murtazov, et al.,1984) . It has also specific requirements towards the intensity and duration of sun radiation and is a plant of the short day (10-12 hours) (Kartalov, et al., 1990) . Due to its shallow root system the pepper is quite demanding when it comes to humidity. The pre-irrigation humidity until the beginning of the fruitfulness phenophase is maintained at levels of approximately 70 % of the maximum soil water capacity and during the fruitfulness phenophase 80-85 % of the maximum soil water capacity (Murtazov, et al., 1984) . The pepper was grown using existing technology for mid-early field production, according to the principles of organic agriculture (Panayotov, et al., 2007) .
Agrotechnology
The unpricked-out seedlings were grown in the polyethylene greenhouse of the Agroecological Center by using seeds, which were in conformity with the requirements for application in organic agriculture (Regulation (E C) No. 889/2008).
The seed-bed location in the greenhouse was consistent with the crops from the preceding period of seedling production upon observed rotation. Sowing of pepper seeds took place in time according to the requirements for mid-early pepper production during the third decade of March. The experiment was carried out in 4 replications on an area of 1 m 2 per replication. After sizing the variants, Boneprot and Lumbrical (g*m 2 ) were applied as basic fertilisation. During the period of seedling production, all the required agro-technical practices were undertaken, i.e. watering, ventilation, regular cleaning of weeds and biological pest control .
Under field conditions (during the second half of May), the seedling transplanting was completed on a high-flat seed-bed, at the following scheme: 120+60x15 cm. The experiment was done according to the method of long plots, in 4 replications, with a size of the reporting area of 9.6 m 2 .
Fertilization
Selected biofertilisers were applied in doses recommended by the manufacturing companies.
Seedling growing (green-house)
The biofertilisers Boneprot and Lumbrical were applied into the soil through incorporation prior to the time of seeding in two concentrations, i.e. an optimum of 70 kg*da for basic fertilisation with Boneprot next of 400 L*da for basic fertilisation with Lumbrical and reduced concentration i.e. 50 % from the optimum. The biofertiliser Emosan was applied twice into the soil in a form of solution, i.e. before seeding time and in the end of the seedling period) in the concentration of 15 L*da.
Field growing
The biofertilisers Boneprot and Lumbrical were applied on field plots locally (in the crop rows), into the soil via incorporation before transplanting the seedlings on the field. They were applied as basic fertilization in two concentrations, i.e. optimum of 70 kg*da for the basic fertilisation Boneprot, next of 400 L*da for the basic fertilisation Lumbrical and reduced concentration i.e. 50 % from the optimum. The biofertiliser Emosan was applied twice during vegetation as vegetative feeding (at the flower bud phenophase and after a formed mass fruitset phenophase) in concentration of 15 L*da . Boneprot (Arkobaleno, Italy) is a pellet organic fertiliser, and has following composition: organic nitrogen (N)-4.5 %; phosphorus anhydride (P 2 O 5 ) total-3.5 %; potassium (K 2 O)-3.5 %; organic carbon (C) of biological origin 30 %; humification rate (HR)-10-13 %; degree of humification (DH) 40-42 %; humidity 13-15 %; pH of 6 -8 (pH in H 2 O). Boneprot is an entirely organic fertiliser consisting mainly of cattle manure.
Lumbrical (private producer from village Kostievo, Plovdiv region, Bulgaria) is a product obtained from processing of natural manure and other organic waste by Californian red worms (Lumbricus rubellus and Eisenia foetida) and consists of their excrements. he commercial product has humidity of 45 -55 % and organic 
Study parameters

Meteorological parameters and agroclimatic characteristics
The agroclimatic characteristics were taken on the basis of data of twenty-four-hour performance of meteorological factors (air temperature (°C), rainfall (mm), relative humidity (%) detected by the Synoptic Station at NIMH Plovdiv (Research and Experimental Field at the Agricultural University of Plovdiv). The climatic norms by periods of ten days were determined based on data from Agroclimatic Manual of the Republic of Bulgaria (1960) . The hydrothermal coefficient (HTC) was used to characterize the conditions of humidification, as this is a complex parameter for characterization of the temperature and humidity conditions of the environment (Selyaninov, cited by Kouzmova, 2003) .
Phenological characteristics
The occurrence of the phenophase was determined (in days): from the sowing for the sprouting phenophase and from the sprouting for the phenophases-cotyledons, first true leaf, flower bud, flowering, ripening, and botanical maturity. The beginning of each phenophase was determined at 10 % of -and the mass entry was at 75 % of all plants under observation. During the vegetation period 10 pre -marked plants were subject to the observations in the field condition (Ganeva, 1984) .
Results and Discussion
Phenological characteristics of the pepper during the period 2009 -2011
During the vegetation years 2009-2011 there were phenological observations carried out on the separate phenophases (Tables 1, 2 The beginning of the sprouting phenophase took place on the 10 th day the earliest, when the biofertiliser Emosan on both basic fertilisations was applied into soil as the average air temperature before the occurrence of the phenophase was 12.5 °C (2009), 10.7 °C (2010), 11.3 °C (2011) , and the relative humidity was 67 % (2009), 73 % (2010), 68 % (2011). During the 3-year study period the phenophase took place on the 11 th day for plants from the variants characterized with the optimum concentration of Boneprot and Lumbrical. During the experimental period this phenophase occurred at latest with the plants from the control variant. The same sequence was shown upon the mass spread of the phenophase.
During the period of three years the entry into the cotyledons phenophase was reported on the 10 th day for the plants of a variant with the biofertiliser Emosan on both basic fertilisations, as well as for the plants of the variant on the basic fertilisation Lumbrical applied in an optimum concentration as the temperature in the days before the occurrence of the phenophase was 12.1 °C (2009) In the days before pricking off during the three years of growth, the average temperatures were favourable for the adaptation of the seedlings. rd day for the plants fed with Emosan on the basic fertilisation Lumbrical, and a day later on the combined variant on the basic fertilisation Boneprot. In the days before, the average temperature was 23.5 °C (2011), the average relative humidity was 56 % and the total rainfall amount was 16.5 mm. The favourable agrometeorological conditions, together with the required irrigation norm and the more frequent entrenchment for the purpose of aeration of the pepper root system, all created preconditions for the earlier entry of the crop in the ripening phenophase. (2010) and 11.7 mm (2011). The 3-year study found that there was an earlier entry in the beginning of pepper phenophases as well as an earlier entry in the mass botanical maturity for the variant fed with Emosan in the phenophase formed mass fruitset applied on both basic fertilisations-Boneprot and Lumbrical, as the average air temperatures were typical for the summer month of August, i.e. the average monthly temperatures were 23.9 °C (2009), 25.8 °C (2010), and 23.7 °C (2011) , and the relative humidity was 60 % (2009), 62 % (2010), and 64 % (2011). The agrometeorological conditions in September are characterized with the entry of cooler air and more frequent rainfall, which turn out to be suitable and created conditions for ensuring a smooth process of fruit ripening. The mass entry into the phenophase is connected with the starting of the harvest. The applied biofertilisers has positive impact on the accumulation of nutritional substances, which itself influenced the quick fruit ripening of pepper.
In the three years of the experiment the temperature conditions during the period of active vegetation of the pepper (June -July -August) were above the average temperatures, which was in conjunction with the global trends. The largest diversions were reported in August 2010 (3.1 °C above the norm) and in July 2011 (2.2 °C above the norm). The lowest diversion was in June 2010 only 0.5 °C above the norm, which coincided with the flower bud phenophase, which also determined the obtained higher yields. The temperatures during the other months in the three experimental years were within the range of 1.0 °C to 1.5 °C above the average (Table 7) . The conditions for humidification were extremely dynamic and varied during the individual phenophases of pepper development throughout the experiment. The data obtained in 2009 for the hydrothermal coefficient (HTC) showed that there was a drought period at HTC < 1 in June (1.00), July (0.68), and September (0.64), and a dry period at HTC < 0.5 in August (0.44) (Vlahova, 2013 b) . The data obtained in 2010 for HTC showed that there were drought periods reported at HTC < 1 in June (0.92), and a dry period at HTC < 0.5 in May (0.33), August (0.30), and September (0.22). In 2011 a drought period at HTC < 1 was reported in May (0.77), July (0.53), and August (0.93), and a dry period at HTC < 0.5 in June (0.22) and September (0.05) (Vlahova, 2012) . The above conditions determined the need for soil watering in conformity with the phenological growth of pepper as well as with the specific agrometeorological conditions. Vlahova and Popov (2014) During the experimental period, upon comparison of the combined variants on both basic fertilisations, a positive effect on the quality of the fruits was reported after application of the biofertiliser Emosan on the Lumbrical basic fertilisation, as it increased the values of the dry matter (2009, 2010, 2011), total sugars (2009, 2010) and vitamin C (2010, 2011) , thus confirming this combination as successful for application in the organic pepper production (Vlahova and Popov, 2013) .
For a large part of the agricultural crops dependency has been established between the time of occurrence of the separate phenophases (as of the beginning of the vegetation period), and the respective temperature sum (Kornov, 2012; Kirchev et al., 2014) . Similar dependencies have been also determined in connection with the duration of the phenophase, depending on the temperature sum. Regarding the conditions of the experiment, the results of which are the subject of the present paper, there is a significant linear dependency concerning only the period until sprouting and occurrence of the ripening, at values of the coefficient of determination, respectively R 2 =0.56 and R (1) Temperature sum, t °C; (2) Average temperature, Aver. Temp.°C; (3) Average relative humidity, Aver.RH (%); (4) Rainfall sum, Rainfall (mm); (5) Rainfall mm/per day, mm /per day. * Rainfalls has not been reported because seedlings have been grown in a greenhouse (1) Temperature sum, t °C; (2) Average temperature, Aver. Temp.°C; (3) Average relative humidity, Aver.RH (%); (4) Rainfall sum, Rainfall (mm); (5) Rainfall mm/per day, mm /per day. * Rainfalls has not been reported because seedlings have been grown in a greenhouse
